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GRAIN PRODUCTION PROJECTIONS IN OHIO 
BY CROP REPORTING DISTRICT AND COUNTY IN 1984, 1989, and 1999 
Donald W. Larson, H. Cetin Bedestenci, and Eduardo Canlasl 
Introduction 
Grain production in Ohio has increased significantly in the last 17 years. Soy-
beans and corn were the two leading cash farm income products in Ohio during 1977. 
Production of corn, soybeans, wheat, and oats was more than 598 million bushels in 
1977. This is about four times the production of 1960. Increases in crop yields 
and acreage harvested have contributed to this increased production. Crop yields 
have increased by about 43.6, 26.7, 31.8, and 1.0% for corn, soybeans, wheat, and 
oats, respectively, from 1960 to 1977. Acres harvested of these same crops have 
increased by about 29.6, 94.4, 10.6, and -53.0%, respectively, from 1960 to 1977. 
Grain production has increased but other changes have occurred as well. Farms, 
more specialized in grain production and with fewer livestock numbers, ship much 
more grain to market. This specialization in production increases transportation 
requirements. New domestic markets in Ohio, the Southeast, and Northeast have 
altered the grain shipping pattern at some production points. The increased impor-
tance of export markets (about one-half of the soybeans, three-fifths of the wheat, 
and one-fourth of the corn crops are exported) has dramatically changed the spatial 
and temporal movement of grain from production areas to intermediate and final 
destinations. 
The railroad network of Ohio has been reorganized under the Rail Revitalization 
and Regulatory Reform Act of 1976. Some rail lines have been abandoned, others will 
be abandoned, and Conrail (Consolidated Rail Corporation) has been created. Govern-
ment policies are shifting from a relatively free market, full production policy to 
a price support, voluntary acreage reduction and subsidy policy. The emerging supply 
management policies have similarities to those of the 1960's and early 1970's. 
The above changes signify a major structural transformation of the grain pro-
duction-distribution system. Such structural changes require adjustments in the 
marketing system which handles, stores, and transports grain. New facilities must 
be built to handle larger quantities of grains. Current facilities may have to be 
modernized, enlarged, or relocated. Since the investment cost associated with these 
new facilities is quite large, the decision process exacts detailed information and 
analysis. A proper identification and quantification of this envolving structure 
should allow appropriate firms and government agencies to better evaluate new alter-
natives in the marketing system. 
Projections of expected future grain production will assist decision makers in 
planning for new facilities or expansion of current facilities. No projections of 
grain production by county or crop reporting district are currently available in 
Ohio. The Ohio Crop Reporting Service provides good historic production data and 
estimates current year production, but it makes no long range projections. 
lAssociate Professor and Graduate Research Associates, Dept. of Agricultural 
Economics and Rural Sociology, The Ohio State University and Ohio Agricultural 
Research and Development Center. 
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Objectives 
The purpose of this study is to project to 1984, 1989, and 1999 the most likely 
production of corn for grain, soybeans, wheat, and oats for each crop reporting dis-
trict (CRD) and county in Ohio. These projections can be used to assist pr'ivate and 
public firms in planning future investments in marketing and transportation facili-
ties. These projections, like all projections, are subject to error and should be 
used with caution. 
~·1ethodo 1 ogy 
Two alternative projections, a baseline scenario and a trend scenario, are made. 
The baseline scenario national projections are obtained from the USDA/ERS National 
Interregional Agricultural Projections (NIRAP) System. The NIRAP national projec-
tions assume moderate growth rates in supply and demand attributes such as population, 
per capita income, agricultural trade, inflation, and crop yields. In addition, 
weather conditions are assumed to be normal. Changes in these attributes will alter 
the projections. The baseline scenario represents a moderate growth situation in 
all demand-supply attributes. The Ohio baseline scenario projections are obtained 
from the national projections. Ohio grain production declines somewhat from recent 
levels in this scenario. 
The second set of projections, the trend. scenario, is not linked to the NIRAP 
national projections. The trend scenario is based upon historical trends in yields 
and acreage harvested of corn, soybeans, wheat, and oats in Ohio. The production 
estimates are obtained from the yield and acreage projections. This set of projec-
tions assumes that past trends in yields and acreage can be used to estimate the 
most likely future production. Ohio grain production increases from recent levels 
in this scenario. 
Baseline Scenario 
Grain production for Ohio was estimated from the NIRAP baseline estimates for 
the U.S. in 1984, 1989, and 1999. Ohio's percentage share of U.S. production was 
projected to 1984, 1989, and 1999 based on a non-linear function of time using cal-
culated data for the 1960-75 period. (See Appendix A for a more detailed d1scussion.) 
Ohio's projected percentage share of U.S. production was multiplied by the national 
projection to obtain Ohio production projections of corn, soybeans, wheat, and oats 
for 1984, 1989, and 1999 in the baseline scenario. 
Ohio production projections were divided by the crop yield projections to 
obtain state acreage projections for each crop. State and county crop yields were 
projected as a linear function of time based on the 1960 to 1975 yields of each crop. 
The county production estimates were obtained as follows. County acreage 
shares as a percent of state acreage by crop were projected as a non-linear func-
tion of time based upon county acreage shares for the 1960-75 period. The county 
acreage shares were adjusted to ensure that the forecasted county shares sum to 100% 
for the state. The county acreage share estimates were multiplied by the state 
acreage estimates to obtain county acreage estimates for 1984, 1989, and 1999 for 
the selected crops. Total county acreage for the selected crops was constrained by 
the amount of land available in land capability classes one to four. In counties 
where the projected acreages exceeded the acreages available, the excess acreage was 
allocated to adjacent counties. County production estimates for 1984, 1989, and 1999 
were obtained by multiplying the projected acreage estimate by the projected yield 
for each crop. 
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County production estimates were aggregated to obtain grain production estimates 
by Crop Reporting District. 
Trend Scenario 
The trend scenario projections for Ohio are not linked to any national projec-
tions. State production of each crop in 1984, 1989, and 1999 is a product of state 
acreage and crop yield projections. State acreage by crop was projected as a non-
linear function of time based upon acreage harvested in the 1960 to 1975 period. 
Crop yields were projected as a linear function of time based on yields of each crop 
from 1960 to 1975. Projected state production is simply projected acreage multiplied 
by projected yields of each crop in 1984, 1989, and 1999. 
County production was estimated using the same procedure described in the base-
line scenario. This procedure guarantees that the sum of all county production will 
equal state production. 
Interpretation and Conclusion 
Total grain production is projected to 494.2 million bushels in the baseline 
scenario and 565.0 million bushels in the trend scenario in 1984 (Table 1). This 
represents a decrease of 2% from the 1973-77 average in the baseline scenario and 
an increase of 12% in the trend scenario. The increases projected to 1989 and 1999 
amount to 1% and 11%, respectively, in the baseline scenario and 22% and 43% in the 
trend scenario. 
Soybean production is projected to increase most rapidly in both scenarios. 
Corn production is projected to increase as well. Wheat and oats production is 
projected to decrease slightly from the 1973-77 average production. Such decreases 
are consistent with the historical production trends for the latter two crops. 
Two factors explain the total grain production increases for the trend scenario. 
First, crop yields are projected to increase at rates similar to those in the past. 
This projection assumes that society will continue to invest in research and exten-
sion to improve production technology and its dissemination at the same rate as in 
the 1960-75 period. Crop yields are projected to increase for all four crops in 
the 1984 to 1999 period (Table 1). Corn and soybean yields are projected to increase 
about the same percentage (25.7% and 27.0%, respectively) from the 1973-77 average 
to 1999. Wheat yields are projected to increase 38.9% and oat yields 11.3% from 
the 1973-77 average to 1999. 
Second, additional cropland may be a source of increased production. In the 
baseline scenario, acreage of these crops is projected to be about 8 million; which 
is slightly less than the 8.7 million acres harvested in the 1973-77 period. Total 
acreage in the trend scenario is projected to increase to 9.7 million acres in 1999, 
which is 12% above the 1973-77 average. Only slight increases in acreage are pro-
jected because the amount of additional land which can be brought into production 
is limited in quantity and quality. Nearly all the good quality land in Ohio is 
already in production. Clearing fence rows, woodlots, and farmsteads and draining 
land might increase good cropland 8% to 10%. The shift of farms from livestock to 
cash grain reduces the need for hay and rotated pasture land which could be a source 
of additional acreage. The marginal land is also a source of added acreage, but 
this land will likely go in and out of production as grain prices fluctuate. Con-
tinuing decline in oats and other minor crops can provide some acreage to the more 
profitable corn-soybean crops. 
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TABLE 1 .--Projected Yields, Acreages, and Production of Grain Crops in 1984, 1989, and 1999 
Under Baseline Scenario and Trend Scenario, Ohio. 
1973-77 Baseline Scenario Trend Scenario 
Crop Average 1984 1989 1999 1984 1989 1999 
Corn for Grain 
Yield (Bu/A) 90.1 96.7 102.0 112.4 96.7 101.9 112.4 
Acreage (Million Acres) 3.57 3.18 3.13 3.13 3.80 3.98 4.34 
Production (Million Bushels) 321.9 307.3 319.7 351.8 367.4 405.5 487.3 
Soybeans 
Yield (Bu/A) 29.8 32.7 34.5 38.0 32.7 34.5 38.0 
Acreage (Million Acres) 3.23 3.30 3.22 3.27 3.53 3.67 3.93 
Production (Million Bushels) 96.1 108.1 111. 1 124.4 115.5 126.8 149.2 
I 
j:>. Wheat I 
Yield (Bu/A) 42.1 47.1 50.2 56.4 47.1 50.2 56.4 
Acreage (Million Acres) 1.4 1.08 1.05 0.99 1.19 1.16 l. 12 
Production (Million Bushels) 58.9 51.2 52.8 55.8 56.0 58.3 63.0 
Oats 
Yield (Bu/A) 58.1 61.4 62.3 63.9 61.4 62.3 63.9 
Acreage (Million Acres) 0.48 0.43 0.44 0.44 0.43 0. 41 0.38 
Production (Million Bushels) 27.9 26.5 27.2 28.0 26.1 25.4 24.4 
Total Acreage (Million Acres) 8.68 8.00 7.84 7.83 8.95 9.22 9. 77 
Total Production (Million Bu.) 504.8 494.2 511.8 561.1 565.0 616.0 723.9 
Cropland lost to urbanization, roadways, etc. will partially offset the above 
gains. According to a recent study by Sitterley, total cropland in Ohio has decreased 
by about 1 million acres from 1950 to 1970. A continuation of this trend will cause 
a decrease of 1 million more acres in the next 20 years. Finally, government pro-
grams will continue to have an impact upon acreage of these crops in the near future, 
causing some acreage reduction. 
Corn production is projected to increase to 307 million bushels in 1984 and 352 
million bushels in 1999 in the baseline scenario. This represents a decrease of 
about 4~ and an increase of 10%, respectively, from the 1973-77 average. Corn pro-
duction in the trend scenario is projected to increase to 367 and 487 million bushels 
in 1984 and 1999, respectively (Table 2). This represents an increase of 14% and 
51~, respectively, from the 1973-77 average. 
Crop Reporting Districts 1, 2, 4, 5, and 7 are the most important corn produc-
ing districts at the present time. The projections indicate that these districts 
will continue to be very important in future corn production. Corn production is 
less concentrated by Crop Reporting Districts than the production of any other grain 
studied. 
TABLE 2.--Projected Corn Production by Crop Reporting District for 1984, 
1989, and 1999, Ohio. 
Crop Projected Production 
Reporting Baseline Scenario Trend Scenario 
District 1984 1989 1999 1984 1989 1999 
Mi 11 ion Bushels 
1 65.6 68.2 75.0 77.1 85.2 102.4 
2 37.9 39.0 42.2 45.3 49.5 58.5 
3 19. 1 20. l 22.4 22.9 25.5 31.1 
4 63.8 67.0 75.0 76.3 85.1 103.9 
5 62.9 65.4 71.8 75.2 82.9 99.5 
6 9.2 9.6 10.7 11.0 12.2 14.8 
7 32.0 33. 1 36.0 38.3 41.9 49.9 
8 10.8 11 . 1 11 .8 12.9 14.0 16.3 
9 6.9 7. 1 7.8 8.2 9.0 10.8 
State Total 307.3 319.7 351.8 367.4 405.5 487.3 
Percent Change from 
1973-77 Average Production -4.5 -0. l 9.3 14. 1 25.9 51.4 
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Soybean production is projected to increase to 108 and 124 million hushels in 
1984 and 1999, respectively, under the baseline scenario. This represents an in-
crease of 12~ and 29%, respectively, from the 1973-77 average. Increases to 115 and 
149 million bushels are projected under the trend scenario. This represents 20% and 
55% increases, respectively, from the 1973-77 average. The percentage increase in 
soybean production is larger than that for any other crop ·studied (Table 3). 
Soybean production is heavily concentrated :i.n Crop Reporting Districts 1, 2, 
4, 5, and 7. The projections indicate that soybean production will continue to be 
very concentrated in these districts. 
TABLE 3.--Projected Soybean Production by Crop Reporting District for 1984, 
1989, and 1999, Ohio. 
Crop Projected Production 
Reporting Baseline Scenario Trend Scenario 
District 1984 1989 1999 1984 1989 1999 
Mill ion Bushels 
1 27. 1 26.4 27. 1 28.9 30.2 32.5 I 
2 15.5 15.6 16.7 16.6 17.8 20.1 
3 0.8 0.8 0.9 0.8 0.9 1.1 
4 25.4 26.6 30.7 27.2 30.4 36.8 
5 22.9 23.8 26.8 24.5 27.1 32.2 
6 0.2 0.3 0.3 0.3 0.3 0.4 
7 11.3 12.4 15.7 12.0 14.2 18.8 
8 4.2 4.5 5.4 4.5 5.2 6.5 
.9 0.6 0.6 0.7 0.6 0.7 0.8 
State Total 108. 1 111. 1 124.4 115.5 126.8 149.2 
Percent Change from 
29.4 20.2 31.9 55.2 1973-77 Average Production 12.5 15.6 
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Wheat production is projected to decrease to 51 million and 56 million bushels 
in 1984 and 1999, respectively, in the baseline scenario. Production is projected 
to be only slightly higher (56 and 63 million bushels, respectively) in the trend 
scenario. Wheat production is projected to stabilize in the 50 to 63 million bushel 
range. Wheat production is also concentrated in Crop Reporting Districts 1, 2, 4, 
S, and 7 (Table 4). 
TABLE 4.--Projected Wheat Production by Crop Reporting District for 1984, 
1989, and 1999, Ohio. 
Crop Projected Production 
Reporting Baseline Scenario Trend Scenario 
District 198ii 1989 1999 1984 1989 1999 
Mi 11 ion Bushels 
1 16.2 16.9 18.2 17.8 18.7 20.5 
2 8.9 9.2 9.8 9.7 10.2 11.1 
3 1.9 1.8 1.8 2. 1 2.0 1.9 
4 9.0 9.3 9.8 9.9 10.3 11.0 
5 8.6 8.8 9.3 9.4 9.8 10.6 
6 0.9 0.9 0.8 0.9 0.9 0.9 
7 3.7 3.8 3.9 4.0 4.2 4.0 
8 1.4 1.5 1.6 1.5 1.6 1.8 
9 0.5 0.5 0.5 0.5 0.5 0.5 
State Total 51.2 52.8 55.8 56.0 58.3 63.0 
Percent Change from 
1973-77 Average Production -13. 1 -10.4 -5.3 -5.0 -1.1 6.9 
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Oats production is projected to decrease slightly from the 1972-77 average pro-
duction in the baseline and the trend scenarios. Production is projected to stabilize 
at the 26 to 28 million bushel level under both alternatives. This decrease in pro-
duction is consistent with the downward trend in Ohio oats production. Oats produc-
tion is concentrated in Crop Reporting Districts 1 through 5 (Table 5). 
TABLE 5.--Projected Oats Production by Crop Reporting District for 1984, 
1989. and 1999, Ohio. 
Crop Projected Production 
Reporting Baseline Scenario Trend Scenario 
District 1984 1989 1999 1984 1989 1999 
Million Bushels 
1 6.3 6.5 6.8 6.2 6.0 5.9 
2 5.0 5.2 5.5 4.9 4.9 4.8 
3 3.8 3.8 3.8 3.7 3.5 3.3 
4 5.5 5.6 5.7 5.4 5.2 5.0 
5 3. 1 3.2 3.3 3.1 3.0 2.8 
6 1.6 1.6 1.6 1.6 1.5 1.4 
7 0.6 0.6 0.6 0.6 0.5 0.5 
8 0.2 0.2 0.2 0.2 0.2 0.2 
9 0.4 0.4 0.5 0.4 0.4 0.4 
State Total 26.5 27.2 28.0 26. 1 25.4 24.4 
Percent Change from 
1973-77 Average Production -5.1 -2.6 0.4 -6.5 -9.0 -14.6 
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Production, acreage, and yield projections by county and crop for each scenario 
are found in Appendix B, Tables 1 to 48. Tables 1 to 24 contain the baseline sce-
nario projections for corn, soybeans, wheat, and oats. Tables 25 to 48 contain the 
trend scenario projections for these same crops. 
In conclusion, the trend scenario suggests that the marketing system will be 
challenged to handle an ever-increasing volume of grain requiring new investments 
in grain handling, storage, and transportation facilities. These projections should 
prove useful to the decision makers planning new investments in the grain marketing 
system. The baseline scenario suggests that few changes are required in the capacity 
of the present system to handle expected future production, but modernization of 
facilities would still be necessary. 
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Stepwise Procedure Used to Project Crop Production 
Obtain estimates of national consumption (production) to 1984 and 1999. 
Estjmates were obtained from the National-Interregional Agricultural 
Projections (NIRAP) model. Since NIRAP estimates are for 1985 and 2000, 
1984 and 1999 estimates were obtained by subtracting 1/15 (2000-1985) 
from the NIRAP projections. Estimates were obtained for NIRAP's base-
line, high supply~ and low demand scenarios. 
Ohio share of U.S. production was projected to 1984 and 1999 based on a 
nonlinear function of time or 
where: 
OSH = atS 
OSH = Ohio Production 
U.S. Production 
Source: Both state and national production data were obtained from 
Agricultural Statistics. 
Hultip1y the results in Step 1 by the shares in Step 2. This will provide 
Ohio production estimates to 1984 and 1999. 
Project Ohio crop yields as a linear function of time for the period 
1960-75 as: 
OY = a + bt 
State acreage projection. Divide results from Step 3 by those of Step 4. 
Obtain historical production data by county from Ohio Crop Reporting 
Service for the period 1960-75. In Ohio, the four major crops were 
selected: corn, soybeans, wheat, and oats. 
Project county shares of state acreage harvested based on a non-linear 
function of time. Because of the potential effect of the lifting of acre-
age controls in 1972-73, this was accounted far by the inclusion of an 
intercept shift parameter 0 73 . Therefore, acreages were projected to 1984 
and 1999 for each county by 
where: 
A = aD73tS 
A = County Acreage far Selected Crop 
State Acreage for Selected Crop 
Standardize county acreage shares. Sum all of the forecasted county shares 
of acreages for 1984 and 1999. These sums will be (100% +X). Perform a 
linear adjustment by multiplying each county's forecast by [(100)/(100 + 
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X)]. This procedure will ensure that the forecasted county shares will 
sum to 100% for the state. 
Step 9: Project county acreages for baseline, high supply, and low demand scenarios. 
That is, the county share estimates obtained in Step 8 are multiplied by 
the forecasts in Step S. 
Step 10: Estimate total crop acreages required and adjust the projected acreages 
for each crop. Sum the acreage forecasts for all crops to obtain a total 
crop acreage required in each county. This estimate is then compared to 
the total crop acreage available according to the Ohio Soil Conservation 
Needs Inventory. In counties where the projected required acreages exceed 
the acreages available, the excess production is allocated to adjacent 
counties. A procedure similar to that of the Iowa State study is adopted 
here. 
Step 11: Project crop yields by county. These are obtained as a linear function 
of time as: 
Step 12: 
Y = a + bt 
County production estimates were obtained by multiplying the adjusted 
county acreages in Step 10 by the crop yields in Step 11. 
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